In order to elucidate the magnetic ground state of the cluster magnets with a half filled triangular lattice, we have recorded zero field (ZF-) and weak transverse field (wTF-) µ + SR spectra using powder samples of Li 2 InMo 3 O 8 and Li 2 ScMo 3 O 8 down to 1.9 K. The ZF measurements at 1.9 K demonstrated the presence of static magnetic order in Li 2 InMo 3 O 8 , whereas paramagnetic nature in Li 2 ScMo 3 O 8 . The wTF measurements clarified that the magnetic transition occurs at around 11 K (= T N ) in Li 2 InMo 3 O 8 . However, for Li 2 ScMo 3 O 8 , there is no detectable change in the ZF-and wTF-µ + SR fit-parameters in the temperature range between 60 and 1.9 K.
Introduction
Cluster magnets, in which several ions make magnetic moments with the overlap of their molecular orbitals, have recently attracted attention, because they could offer a new frontier for frustrated magnetic system. Recently, the compounds including a triangular lattice formed by Mo 3 trimer clusters are heavily investigated [1] , because seven 4d electrons in the Mo 3 trimer cluster occupy their orbitals so one unpaired electron remains (S = 1/2) per one Mo 3 [3] .
Although the χ(T ) curve shows a Curie-Weiss behavior with S = 1/2 at high temperatures for both compounds, it has a broad local maximum at 29 K for Li 2 InMo 3 O 8 and 10 K for Li 2 ScMo 3 O 8 , suggesting the presence of short-range magnetic order due to two dimensionality. In fact, a theoretical equation for the 2D S = 1/2 Heisenberg triangular lattice antiferromagnet explains well the χ(T ) curve above ∼ 100 K. Heat capacity measurements also indicated the presence of a magnetic anomaly for both compounds: a λ-shape anomaly is observed at ∼ 10 K for Li 2 InMo 3 O 8 , whereas a broad [2, 3] .
The µ + SR spectra were recorded at a surface muon beam line using the GPS spectrometer of the Laboratory for the Muon Spin Spectroscopy, Paul Scherrer Institute (PSI), Switzerland. Approximately 200 mg of powder sample was placed in an envelope with 1 × 1 cm 2 area, made of Al-coated Mylar tape with 0.05 mm thickness in order to minimize the signal from the envelope. The envelope was attached to a low-background sample holder and inserted into a liquid-He flow-type cryostat for measurements in the T range between 1.9 and 60 K. The experimental techniques are described in more detail elsewhere [4, 5] . Fig. 3(a) ]. On the contrary, Li 2 ScMo 3 O 8 is found to be paramagnetic down to 2 K [see Fig. 2(b) ]. These results are consistent with magnetization, heat capacity, and Li-NMR [3] . Fig. 3 . The temperature dependences of (a) the weak transverse field asymmetry (A TF ) and (b) three muon spin precession frequencies for Li 2 InMo 3 O 8 . In (a), the data were obtained by fitting the wTF-µ + SR spectrum with an exponentially relaxing cosine signal, A TF exp(−λ TF ) cos(2π f TF t + ϕ). From the A TF (T ) curve, T N is estimated as 10.91 ± 0.06 K, at which A TF is a half of that for a paramagnetic state.
Results and Discussion
For Li 2 InMo 3 O 8 , the low temperature ZF-µ + SR spectra include three different muon spin precession signals. Figure 3(b) shows the temperature dependences of the three frequencies, which were extracted by fitting the ZF-µ + SR spectra with the equation: 
Here A 0 is the initial asymmetry, P ZF (t) is the muon spin depolarization function in ZF, A AFi and A tail are the asymmetries associated with the three signals, f AFi are the muon Larmor frequencies corresponding to the quasi-static internal AF fields, λ AFi , and λ tail are their exponential relaxation rates, and ϕ AFi are the initial phases. Since the three frequencies disappear above T N , there are three magnetically inequivalent muon sites in the Li 2 InMo 3 O 8 lattice.
On the other hand, the ZF-µ + SR spectra for Li 2 ScMo 3 O 8 were reasonably fitted by an exponentially relaxing static Kubo-Toyabe (KT) signal, P ZF (t) = exp(−λt)
. This fit function models the situation when the implanted muons see both a random static nuclear magnetic field and a fluctuating field caused by the d electrons [6] . Figure 4 shows the temperature dependences of the field distribution width (∆) for the KT signal and the exponential relaxation rate (λ) for the fluctuating field. Both ∆ and λ are temperature independent in the temperature range between 2 and 60 K. This suggests the absence of magnetic transitions in Li 2 ScMo 3 O 8 .
In summary, despite the anomaly observed in the χ(T ) and C(T ) curves for the both compounds, Li 2 InMo 3 O 8 is found to enter into a static AF ordered phase below 11 K, while Li 2 ScMo 3 O 8 is paramagnetic down to 2 K.
